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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS MANUFACTURE 



(57)Abstract: 

PURPOSE: To reduce the number of manufacturing steps of a 
title device of SRAM type having vertical npn bipolar 
transistors, vertical pnp bipolar transistors, CMOS circuits, 
and n-type semiconductor regions constituting a specified 
semiconductor integrated circuit element on the same 
semiconductor substrate. 

CONSTITUTION: This is a method for manufacturing an 
SRAM having vertical pnp bipolar transistors Ql, p-channel 
MOS transistors Q2, n-channel MOS transistors Q3, and 
SRAM memory cells 1, and vertical pnp bipolar transistors Q4 
on the same semiconductor substrate. When an element 
isolation n-type semiconductor layer 25nl in the lower layer of 
an SRAM memory cell 1 is formed, an element isolation n- 
type semiconductor layer 25nn in the lower layer of a vertical 
pnp bipolar transistor Q4. 
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(57) [S»] 

pnp/H*-7h7>-/X^t, CMOSUi&t, 

ftWMOSh7>xX^Q! , n^t^Jl'MOSh 
7>-/X^Q 3 . SRAMC^tUtJHiSitfif p 
np/H*-7h7>/X^Q 4 ^»^a«±lC 
tt5SRAM©IigJST'*^T, SRAMC^t'J 
Hr^l©TliK:*tt**^#»B©n#¥##JB2 5n 

Q 4 ©T»K*Stt*#?#«ffl©n#*##»2 5n 2 




1 

s ^7>i , x^*j;a;pffWMos h7>->*x^^ 

<=>&5CMOS|5]!i&<>:, m^W*«#:*aiHlSS^T$:fli 
fiXT^n^#^M^tSr*#{$S1S±lcWL. «fJfBff>T 
JgW^ttJjiffllHlg&SSi^ *#|j«-r * n 0*t*i*OT 
■ t: p»*»#***ftit * t i t>t. *©p»*#* 

Z. <h &ttfft&r «¥Vtt£8tlIllftgB. 
[»*3S2] ItTEIK&P n pA-f#-5 K5>yX^ 

[«f:fcJS3] lirEWjero^fcttafcBB&sls^tfSRA 

2 Ett0¥#tt*8tlelttgB. 

[»#JS4] IJjfcJJil, 2gfefct3EftQ*NI»tt&8t 

n SRBSKlJBifc-rs d & 

mmcDmrntamm] 

[0 0 0 1] 

•fctf-t-CDSSjg&flSKlBgU ^1'. SRAM (Static Ran 
dom Access Memory) cD^-t 'J -feJl'-fe.fclXA'f x}? — 7 h 7 

> s? x * £ w— ^##*«± c *r-r * ^m^mm^m 

[0 0 0 2] 

[«£3fc©&05] fSEJ^P n p/W #-5 H5>xX 

#:S«±^*b. ffflM±t:MOS^7>yX^St 

[0 0 0 3] i|4##a«C4JV»T. lipn 

[0 0 0 4] — J}. Wnpn/H#-5h7>yX^ 
&J:tfCMOS (Complimentary M0S)@8S*^*:SB i 
CMOS (Bipolar CMOS) BBSi:, SRAMW^tUt 
JU£fcH-##(*:£«±»::#TS¥#^»iaB&8BK: 

[0 0 0 5] £©Jg£, *MMfc*«K:iSV>T. jttu-fc 

;ng^t««tc, p^x;i/$rjgfix-rsttfctc, t(Dp<y 



(2) #IH!¥5 - 2 5 1 6 5 3 
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[0 0 0 6] &*5. B i CMO SE]g§i5«fctf S RAM© 

8ItOl»tB, 0!l*.tf<rtlBllB6 3- 3 0 5 5 4 5#^i 
IgCfEtt^&O, SRAMC^tUt^OTlCp 1 )! 
JUS. n»¥*fMH4t-7QCDnttfltifi«>^#ft:tt%|glK 

[0 0 0 7] 

70 #J6«IHtt*fiK:*Slr»Ttt. Attt£a>ttft-«>ffii|gft«*i 

K&m<t>wift&Be.wm < & * rasa*** i; * . 

[0008] s tz\~c, »f^jg«sr«i«-rs«/S^e.. fir 

IEB i CMOSE]g&43«fctfS RAMW^^E'J-feJl/^r^-r 
[0 0 0 9] tC^T, J t<D&mv>Wi'£r. yy^-Tyf 

[0 0 10] #fPJteJhfHHgC«SLTft$nfcfc© 
^<t, MMp n p/H!j5-7 h7>yX^i, CMOS 

30 Z.h\Z$>Z>„ 

[0011] *&w<DWimtet>wz^(Dte<7)m&}iimM 

[0 0 12] 

wisift-rsfcefflfft] *stc*3^TW^$n^ 

[0 0 13] T£*>%, W#JglfE®©f§W«. «J®n 
pn/Hil?-7h7>yX^t, l«pnpm#-7 
40 K7>yX^t, nf t^MOS h7>yX^J;aC 
pft^MOS N5>-xX^^e>^£-5CMOSlHlS& 
fc. BfS©i|i#fl:J6«tlii!S#^S«jS-rSn»*iW|EfH 

*^S#^T*n«M|M*#tt*©THK:p»¥#fra* 

fiUttittfel:. ^op§*WlifflTIi:$f^ 
ttffl © n ft?#a8#MSt &tt fz *m&mffim 8S^B (C « 
HT, ffifEIBBBp n pA-f#- 7 h7>-/X^OTI 

in ia ttf it t r * t> © t ft s . 

50 [0 0 14] ^JB4IE«£©5!W«, ffiE¥*tt&ttlgl 
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nf««i, KlEI(»pnpyM*-7h7>^ 
[0 0 15] 

* B 14 £ fa ± $ ii: S C t a* pj flE £ & £ . 
[0 0 16] ±Ebfc«f**4E*05SMJC<fcntf. Br 

n tc *5 * ^ ttffim <D n S Bf&? £ RR 

fc, «»pnpyX-f#-^h5>S?X^<DTB»w43^S 
^T^SIffl <D n «4M»#JI £ mm \ZMf&T Z> £ £. \Z <fc 

[0 0 17] 

gSgfiOgSRWMH, H2ttm<a¥V#«3t[ilft£B 
OStflSftBU H3-H8ttHl<D*»#:*«liItt«B 

[0 0 18] *|g^Jo*^*W[i]S&gM^, 

2 tC^-To 

[0 0 1 9] #|glSfi0j|<8S R AMCD^^&U-feJH tt, 2 
[0 0 2 0] C^t'JtJUtt, W*€:«KfTS7U 

[0 0 2 1 ] 7Vy77Uy?mft?F\t* «Atf2fi 

0JAtf 2ffl<0flW/B©p3 L V*;i/MOS h7>yX^Q 
p.Qp ir/^^^Ct^SfllricSnT 

[0 0 2 2] SffifflOpftWMOS h^>> r X^Q 

fc, Ilffl^nft^MOS h7>^Z^Qd 0>V — 

[0 0 2 3] »f^«jRV C c*J:^**««VssJ4, 

tt«Tfeo, -^n-en^jx-tf 5 v. ovKRsesftT^ 

[0 0 2 4] £e*3* ^tUtJl/ 1 \Zte, fclxJil fcf *y N 
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[0 0 2 5] fr\Z* **Sfi«<Z>SRAM(OBai5»fffiH* 
i 1 l:S1"o 2 tt, ffil^.«p" JB->U=i> 

(S i) -tOiffiilcfi, xt!^^y 

[0 0 2 6] Xh?^*ytJH3H flIAtfn" i 

(S i 0 2 ) «f3&^&-5 7^— ;i/H<6»M4 a- 4 l ffi 

[0 0 2 7] ###:a«2£, Xtf**$/*;MB3 <h© 

n 4 *5cfctwi«>&*jB5 pi - 5p 3 

«»ik*JB5ni - 5n 4 \Z\t. ^JAtf n JB^FttW 

[0 0 2 8] «£>jA^@5 Pi -5p 3 Kte, #J 

^. « p f ^PM^ ^ * i^S A ^ tit ^ § o 

[0 0 2 9] Xtf^v-^lWl 3 tC&^T, n^tf)Jl<& 
Ml5ni _b£tt, Witfn^x;l/6ni d^ricStt 
tl^o n^x;i/6ni tcte, 0HAan05f:»6«|-e»S 

20 [0 0 3 0] n^XJl/6ni fC&t^T, 7*f— ;i/K*6» 
K4a, 4 c fcH£ttfc««Ktt, «*npn/H#- 
7h7>yX^Qi «U$nT^§« 8J8npn/M 
7 Q\ «\ X^7^M7ei ^ 

-XM8bi <t, n^6ni Stf)^© 5 n 

i 3i/i7^?iau««9ci t*&i«snt^ 

[0 0 3 1] X^y^«tt7 ei fete, 0J*fcfn«PF*fi 
ttT?**U >a*#A£nT*?), X^7^til0ei 
**, la, 11 b\zmK^ntciSktKKl 2 a £ 

30 mcxm^\zmm.^nT^^> 0 x^^^tnoei 

[0 0 3 2] ^— X««8bi fcta, p«^F*fi* 

i tfi* mmmi u-ii diz^nzntzmwifti 2 b 
^mcxm^mizmm.^nx^^o 

[0 0 3 3] 3 l/^3lttibffi*gt9 c 1 fctt, #J;Ufn 

0 c 1 «fe»R 1 1 a - 1 1 d tc^?L$nfc}gj^?L 1 
40 2 b^ilUT^^MtCS^^nT^^o 

[0 0 3 4] X^y^tilOei , ^-XtilOb 

1 &&Zf^Ut??mMl 0 c i M7L&7)m-0A 
(A 1 ) -Si-* (Cu) 

[0 0 3 5] Wife, Xt!^^i/^;UJi3tC*5(riT, 
Mi5n 2 ±CH n r >x;i/6n 2 ^M^tlt^ 
n9x;P6n2 \z\t, «x.frin«5ptfiittiT*S U > 

WAsnti/^. 

[0 0 3 6] nWl/6n 2 tC^^T, 7>f— ;i/Klfi» 
^4c, 4 dtCH^nfc^^tCfi, pftWMOSh 
50 7>yX^Q 2 ^M^ntl^o pftWMOSh 
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7>y7^Qz It t»H13p, 13pt, ttRRl 

1 at. y-M«14pt*6ifiSftT^. 

[o o 3 7] ssme 1 3 p, 1 3 pfctt, mz-&t>j&^ 

«*T?*S*:^*^WAStlT43 0, SSI 5 a, 15 
b#* f&MRl la-11 dfc*JLSnfci*tt?Ll 2 b 

[0 0 3 8] Xtf^^r^^;Hi3fC45^^T, 
&*B5pi±Kte, p^7XJl/6pi ^M^ntti 
S. p^7XJl/6pi KH\ 0fl*tf p»^tt*T?&*#£ 

[0 0 3 9] p^7X;i/6pi Cl&^T, 7>f — ;l/K*6l» 
I4d, 4 e fcH**lfcffl«fctt, mZ-ten^vZ-frM 
OS ^7>yX^Q3 5dW$nTt/^o n^^^JlU 
OS h5>vA*Q3 te> 4£ttB 1 3 n, nni, Sfe 
WRl 1 at, y-Htll 4nt^6*«SftW 

[0 0 4 0] &%JB 13n, 13 nfctt* 0!l *_ fri n EPF 
U>**»A3ftT*5 9, SMI 5 c, 1 5 d 
Ifemmi la-11 dfc#?L<*ftfc*tt?Ll 2b^ 

[0 0 4 1] dtlbpf t^MOS h7>yX^Q 2 
[0 0 4 2] Sfc, Xfc^^S^WBSKiS^T. H#> 

(pffiMM«**l«) 5p 2 ±toa, p#x;p (p 
6P2 «snt^Sc p^x;u6p 

2 Ktt, p»^F»B«lT*-5*^**«»A3-tlTlfi 

[0 0 4 3] P^X;1/6P2 K*5V>T, y ^ —J^^f&B 
I4f, 4 gfCB**lfc«ttfctt, fl^as RAM^^ 

Qt *t/V>^Ct, Mffl(?)pftWMOSH 

[0 0 4 4] fcj&fS<Dn^*;i/MOS h7>yX^Q 
t tt, ffiftJH <n »*»#«*) 16ni,16n 2 

Hat, y- 1 7 n <h*>S«ilSSftT^ 

[0 0 4 5] ££&Ji 16m, 1 6 n 2 iCtt, n 

1 6 n 1 tcte, m@ 1 8 a ftfjEgftift 1 la-1 ldf:^ 

*. ffi^ot£iS:^i6n2 Ktt, **/v>*c**iriE-r 

[0 0 4 6] *t/V>*CH SMI 9 a, 19b 
<h, ^OWJOiieRBt 1 1 bKcfc^T#ll«£ftT^*. « 
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Ml9a, 19bit Bf3eoW«»0^*fi»3j«WAS 

[0 0 4 7] fi«ffl©p^t*AMOS h^>^X^Q 
P ^ft:^l 9 a<oy-K««»2 0i, ftflfcK 1 1 
c <h, #M1 9 c<OV-X*2 l*itfHW>»2 
2»CJ:-3T«lflEanT^-5. 9 c fe#'Jy'j3 

[o o 4 8] *mmm\z&^T\$, p 5 

/0 ^it^&^lf 5 n 3 ±, p^x;i/6p 

2 co^Htc, co n»*#<|c«« 2 3 m ifim 

[0 0 4 9] n^##fi«t2 3m fctt, ^JAtfnJ^ 
5F»E«Tft§y >a*#A3nT43 0> 1124m 
•MHRl la-11 dK^JLSft&ttttJLl 2 b tat 

[0 0 5 0] Sfc, *^Jfi«lfC*3^Ttt, p^6p 
■ 2 <£>TJf *T»»ffl©n»*»#» (nJEMMMMR 
«) 2 5ni a*»/£S*VO>So "TJSte^. *^SS^JtC 
20 43^ -OA, ^UtJH*tn«*»#««2 3ni > ifi 
6MI5n 3 U«fc«n«*»#i2 5ni tC^oT^t 

[0 0 5 1 ] Sfc, Xt!^ + yt;H3 fCiS^X* ffl#> 

2^»5 p 3 Jtioa, p«>x^6p3 j^fjssnw 

So PvXJl/6p 3 f03\ ^JjUJp^WttT!***'? 

**<SA stress. 

[0 0 5 2] pyXJP6p3 M^T, 7>f— JVFI&fc 
30 I4i, 4 kJrH*nfc««J3tt, «»pnp;H#- 
7h7>yX^Q 4 **®/?fc$*VO>£. Wpnp/H 
#-7 h^>> ; y;^Q4 x^7«7e 2 <h', ^ 
-XW8b 2 PvX^6p 3 Sfi?)iA^H5p 

3 aU4^9ltBL««9 c 2 £*>S«J*;£ttT^ 

[0 0 5 3] x* y?mm7 e 2 fcfi, «*«p»^tt 
2 ««, ttfHRl 1 a, 1 1 bK5?aaftfc»«BLl 2 a 
40 2 flA«p^tt*T?»S*«>*#»A3nfc#U 

[0054] ^-xia8 b2 loa, mTL&nm^nm 

T*S'J >*<«ASttT*3 0* ^-XtI10b 2 ^ 
teffcKl 1 a- 1 1 d t»?LS*lfc»«?Ll 2 b SIC 

[0 0 5 5] 3l/i7^?ltHlM9c 2 \ZYi. flIAtfp 
»^*fi*TftS*«?*«f*<»A*nT45D, 3 1/^7^1 
I10C2 ^ IKffil 1 a- 1 1 dfcSWLStt&JMfc 

?l i 2 b*ai;T««WKtttt$ft-o>*. 

50 [0 0 5 6] X^ y$?m.M 10e 2 > ^-Xfl 1 0 b 



7 

2 &<£ZS^U2?mW>l 0 c 2 te. fclAtfA 1 - S i - 
C u-&&^£>&£ 0 
[0 0 5 7] idST, *H*60iJ(C43^iT«, pft^ifi 
6MI5P3 £Bfr«£5K, nffi2(7}il5£>&^Ji (nj# 
^##M«c) 5 n 4 tfEISft, ^coa^iX^H 5 n 4 

nWiftffl«2 3 n 2 **»J*SnT^S. 
[0 0 5 8] n^#«*MH«2 3 n 2 Ktt* #J*_«n^ 
^««n?»5U >**»A3nT43 0> li24n 2 
Wl 1 a- 1 1 dlc#aSttfc»«?L 1 2 b*au 

[0 0 5 9] 3=fc, *mS6^J(C*5l^Ttt> p^/x;l/6p 

HO 2 5n 2 **»/£2*VC^£o T&fc^ *H]ffi«tc: 
^^Til «JgpnpyW^7h7>?X?Q 4 fen 
2 3 n 2 . «66aA^g 5 n 4 feitfnjfS* 
»#|2 5n 2 (C<fc^T«lOH*nT^^, 
[0 0 6 0] Z (Ditto. *|gJfiffilOS RAMtt, SJ^p 
np/H^7h7>yX^Q 4 ^Mb/zC^^Ei 

[0061] ^mmm<DSRAU(Dmm^m^m 

[0 0 6 2] £T\ H3JCS*rcfc5K, 2 © 

^®_b^, #|*_fcfS i 0 2 J&>e>£§*6»»/^ — >2 6 

U-fe;^fi!t«ttM*5ct^«Jgp n p/H#-7 Y*7>¥ 

2 5 ni, 2 5 n 2 £B/£-rs<, 

[0 0 6 3] T&to^ #^J6WC*3^Tte, ^^Ut 
;H (0 1#B8) *OTI«n^#*12 5 ni t£E 
J^pnp/H*-7h7>yX^Q 4 (Bl#I) 
i(7)nW#ftI2 5n2 tSW«FC»*T*. 

[0 0 6 4] jffi^T, «ft»IR/^^->2 6 £|&*Lfc 

nj -5n 4 &c£tfiitf>&^/i 5 pi -5P3 

So 

[0 0 6 5] *<8», ¥*#»«2®£ffi_bK, 

HtC-f^->i r T^iA^LT, n^7X;U6 ni, 6 n2 *5J:t^ 
p^7X;l/6pi ~6P3 ^Mt^o 
[0 0 6 6] xtf^^->-v;i/® 3 0^S±tC, 
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MlfcSS l: J; o 1 7 ^ - ^ 4 a - 4 l *» 

<0n 2 3 m, 2 3 n 2 fllxfcf-f 

[0 0 6 7] Tftit>*>* *^Jfi«ltC*5^T«, ^^EU-fe 
;H (I1W ©HH^S^IBffl^n 
2 3 m MBvn p/W^-5 h7>yXi^Q 
4 (H1#W) ©«10*f»«fflOn»*»#12 3 

n 2 i^^ifllWt^o 
70 [0 0 6 8] ttl^T; Xtf^^r>'^;HH3±tC, Bf3tO 

CM7^ hU V^7 ^S^KcfcoT/l*— x>^L 
T»#Kl9bS»ftl/fc8S, #ffll9b^SIt§ 

[0 0 6 9] nffWMOSh7>yX^Q 
t (ai#i) *ffl6n2 S!$£<;t>tT^& 

1 1 aftJ»»ftffi*fc«fcoT»j3c"r*. 
[0 0 7 0] Sfc^-e, H5^S"r«t'5(C, ¥##»£2 

K&*fcsu ^n^7^ huv^77^Kit:j;oT^ 

^-x>^lt, y-hfil4p, 14n, 17n£r 

[0 0 7 1] m^T, tf— h«1Sl 4 p^7X^ib 
T, Xtf^^^^;H13»C, 0J*«p^JW*T»*3fc 
#*£^*>fT&&*U temg 1 3 p, 13p« 
• "f So 

[0 0 7 2] rC0B#, «x.«|W|B#tC, UltC^L/c^ 
npn/H*-7h7>yX^Qi (?)^-XM8bi 

[0 0 7 3] y-HI14n, 17n$:VX^ 

ill, Xtf^v-^Kl 3 (C, 0iJA«nB7fM%lT$) 
§U>^t>fI%Ml, telttJBl 3 n, 13n, 1 
6 ni, 1 6 n 2 ^fgJ$t§o 0y*_friH«MC, 0 

1 KSb&MHKp n p AW^-^ h7>vX^Q 4 <£>^ 
-XM8b 2 CD— gp^fiTTSo 

[0 0 7 4] ^CD^, g|6tC^-Tci:3t^ 9 b 

©«S©*K»e«K2 7 #38* J: 3 K:, VttRl 9 <£>_L 

«»pnp;H#-7h7>?X^Q 4 <D^-X«*8 
b 2 ^<^>ff^iA^^(c:j:oT^n j E r n^-rSo 

[0 0 7 5] H7JCST«fc5K, ¥«MfrttR2 

±fC, ttfldRl lbtCVDft«l:«tot*«Lfc», 
Wnpn;H#-7h7>yX^MiSB 2 , ^ 
U-fe^JgdEfflttMisi^lKJgp n p/H*-7 h7>>? 
**JE»S»«Bi 1 2 a«« 0 

[0 0 7 6] fii^T, ¥»frS1R2±tc:, #US' l Jzi> 
K (H^lT) SCVDffi^KcfcoTJftfltLfcSfc, ^<£> 
50 #U ->U a >M(C45t>T, Wnpn/H*-7h7> 
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«Bi <OX*y «*«p»*lfi*T*3 

[0 0 7 7] fOi, f©#'Jy'ja>i^7^h'JV 
lOei.lOez *5±rX##JKl 9 aSJg«L&^ ¥ 

1, 1 0 e 2 ^€>xe^^v^;i/e3tr^FM%^ffi«^ 

I5y?i*7ei,7e2 ft»*TS. 
[0 0 7 8] ^V^-C, 0 8fC^fct5tC, ¥*#StE2 

f&IURl 1 c±K/ >H-y©*>Ji/U3>R (HSrS 

[0 0 7 9] Rt^T. -€-(03RU^U3>KSrT^ HU V 

ft»fifcLfc«, t©##Rl9cfl5y-X»2 1*<tff 

Q p ft»jEjtT*. 
[0 0 8 0] ^CD^, .B 1 f^Lfc<fco«c:, 
2_hfC, iillld^CVDS^faotltib, It 
JK?L 1 2 bftgqiLfcgh #Jx.«A 1-Si-Cu^ 

e i, 1 0 e 2 , XSH 1 0 b i, 1 0 b2 > =H^^^ 
9M 1 0 c i, 1 0 c 2 *3J:tf«fli 1 5 a — 1 5 d, 18 
a, 24n t> 24n2^Mt, SRAM?:I2T^o 
[0 0 8 1 ] 21(0<t3fc*S5J8«^<fcntf, KT©3»* 

[0 0 8 2] (l).SRAM*«St*«*pnpM# 
h^>> ! X^Q4 ft, n»*M»#flI«2 3 n 2 > S 
#>&^li5 n 4 *3<fctfnJg*N«t:J12 5 n 2 t^cfcoT® 
OBA^eitlCfcO* Wpnp/H*-7h7>yX 

£Bttftft±£i*£££7^T££<DT, mmSRAM<D 

[0 0 8 3] (2).^tU-fe;H *Bt0HtTn»*##« 
«2 3m 43J:^nJB*SW*:Ji2 5m ft»i3rr*|« 

n^¥##M*£2 3 n 2 ^cfctfn 2 5 n 2 ft 
ra«f^»«r*CtK:J:0, SRAMcoSJjgXg&ftffi; 

AMft«wmr«jar4eii:3*«^riiEt&-6. 

[0 0 8 4] fit-b* *»M#(*ctoT«:$nfc«Mft* 
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[0 0 8 5] «Atf«rE*«5«^*V^Ttt, ¥##»1fi 

0, ^J^.^DRAMC0^ ;: BUir;l/ftffi[^'r^n^^^;i/ 
/0 MOS h7>^^©K»|tLtfefitil/, Jg; 

[0 0 8 6] sfc, »E**«l:t^TH ^U-fe^ 
*3J;tf«®P n p;H*-7 h^>>?X*ftffiDHtrn 

[0 0 8 7] Sfc, t&IEIg^JKcfe^Ttt. ^^EUir^ 
*3<fctf«»P n pm#— 7 H^>>?X*ftffiDHif n 

[0 0 8 8] KJiORWX?tt3£tbT*«M#fc<fcoT 
«C S nfcKBB ft * t o fcfijffl * 5 S R A 

MO^qEUir;i/ft*T5¥##:^«liIi»S** < t^© 

s^n-ra^iiffloj^T^D, ^jxJiB i cmos^- 

H7H Sfctt^^eUir^ft^-r^T^P^-^^^^ 
[0 0 8 9] 

[0 0 9 0] (D.-Tttto*. »*3HiE«coS5WtCckn 
tf> «»pnpm#-7h7>y7^S)gfi{L&ut 
(cSS"T^^h^>> ? X^cD^^^ffli$iJ^n, 7yf 

7y^©5s*ftifliftij"r5c:i:^T^5±, ffibfr&mm 

T?MMv> n p/H#»7 h7>^X*«£»n&1^^ 
40 «fflEJC^rSiBttftr^±*^^i^T#SOT, 

[0 0 9 1] (2).«f*3l4fE««)*MtJ:fttf. BrJS© 

¥##*«ia»*^ft«*T*n»*»#««<z)T)Brc: 

#*UB<& n »*##««ft**#*«JC»j« 
"T&IBK:. K»p n p/W#-7 h7>^^©Tfll: 
fett**^»*fflOn»*»*««ftM«rfC»*-r«C 

tjccto, £K¥«ttau^»£a0Sifixs&ftffitt 
50 *snatt*«ftfi«iBT«Ji-r*;:i:*«wtEt3a:*. 
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•5. 

[0 4] 0 l0¥*tt&8t@B£B08jfixScfl :: *'tt 

[05] Ri<D¥m#mm®»mm<D9tisa:m'pK:ts» 

[0 6] 0 lC0^##»»lH]Kg«ro«jfiie>t>IC*5tt 

[07] Bi<a¥tttt&ttmtt&tt®ajfixa*c&tt' 

* ###:S«CO BOW ffi 0 T? * £ . 
[0 8] m®¥ttttJM^8ftgB<Z>8iiXS*££ti- 

5#igt#»£<Z)Bgfl»rM0T<&6. 
[&#©!» HJ§] 
l ^t'J -fe;i> 
2 

3 iW4->t;H 

4 a 7W-;PH«S«K 
4 b 

4 c Jl/HlftlWR 

4d 

4e 7*-;i>h*|ft«K 
4f 7-f— ;PHIft«K 
4g ;l/H«fe»K 
4h 7*-;PFI61Mlt 

4 i yj-jivmmm 

4 J 7*— ;uFtt»it 
4 k 7*-;UF*5lI« 
4 1 — JH«ie«M[t 

5ni nst>&&-m 
5n 2 a«e>i^*e 

5n3 «#>&#-Ji 
5n 4 mtb^m (n 

5p 2 «*a*H (p 

5p 3 

6 n i n r>x;i/ 

6n2 n^x;!/ 

6 p i p «^x;p 

6 p 2 P VX-Jl ( P 
6P3 P^x;i/ 

7 e i Ii y^Mtg. 
7e2 X=y^ffl« . 

8 b i 
8b 2 
9ci 
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9c 2 3 UPfmtiALM®. 

1 0 e i IS iy ^fltffi 

1 0 b i ^.-XMM 

1 0 c i 3U2^«g 

1 0 e 2 X; y?WM 

1 0 b 2 ^—7.^® 

1 0 c 2 3 U^Wffi 
1 1 a 
1 1 b 

10 11c «fe»M 

i i d mum 
1 2 a rnrnn 

1 2 b &gg?L 

1 3 p tftftJS 

1 3 n &«CB 

14n y-hBS 

up 

1 5 a tt£l 
1 5 b 

20 15c 11 

1 5 d ®@ 
1 6 n i ifiSJf 

1 6 n 2 

1 7 n f- VW& 
1 8 a MW. 
1 9 a 

1 9 b m&m 

1 9 c WMK 

2 0 ^-h«®g|5 
30 2 1 V — XgR 

2 2 KW>SS 

2 3 n i n Vttffitt 

2 3 n 2 n »¥##4Rtt 

2 4 n i HI 

2 4 n 2 

2 5 n i n ®*3?#J1 ( n B¥&fcmm 
2 5 n 2 n»###H <n#iMMMW*) 
2 6 HfcXURyti' — > 

2 7 Mi&im 
40 Qi If npnA'-f#-5h7>yX5' 
Q2 pft^MOSh7>yX^ 
Q3 n?f*AMOS l-^Vi'X^ 
Q4 W pnp/H*-7h7>yX^ 
Qt nft^MOSh7>-^ 

Q P pftWMOSh7>-^X^ 

c ttyv>^ 

Bi «E»pnpA-f*-7h7>yX^M« 
B 2 If n p n /H # - 5 h 7 > i'X ^ilfiili 
50 M ^t'Jt;HBdiitt 
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(72)5SW^ 36* (72) SMI* 

*SC»/h¥l&±**"r5TB20#l^ .# 

(72)asw* mm m~ 

KM«P/h¥TU±7!K*Br5T@20#l^ # <72)9E?Mf 

i££rttB A«fPBf St i£Xi§l*J 
(72)«H# « 

«M«5/h¥TfJ±**»T5TB20#l^ * (72)5£BJ# 

5££*t B SMMPBf ttKi*i*i 
(72)^K^ #ffl Bfr 

*!M#/jN¥rfT±7K*BT5TB20Sl^ ft 

5K#ttHSt«fftJfSaKI»rt (72)f£BJ3# 



SD9C*/h¥W±**W5TB20Sl# *' 

a^tt B itS^m^^X^rt 

S3R«P/h¥HT±**BT5TB20Sl^ B 
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